Morphological mutants were isolated from a wild strain of Agrobacterium tumefaciens at a high frequency by treatment with a nitrosoguanidine. Seventeen of the 20 mutants isolated were temperature-sensitive. At 27 C, the mutant cells were rod-shaped and at 37 C, spherical or branched, whereas the wild-type cells were rod-shaped at both temperatures.
In spite of numerous and brilliant works in molecular biology, the significance of morphology in organisms is still unanswered. Bacterial cells take a defined form (shape and size) under defined surroundings; therefore there must be a control mechanism of morphogenesis.
Rogers et al. (11) reported rod-mutants of Bacillus subtilis and B. licheniformis, and these mutants were supposed to have an abnormal step in biogenesis of cell wall or cell membrane. Formation of branching cells was reported for coryneform bacteria (7) and Lactobacillus bifidus (6) bation of the cell suspension for 3 hr at 27 C with shaking, followed by plate culture on yeast extract-agar medium at 27 C. Colonies thus formed were replicated on the same agar medium containing streptomycin (200 ,g/ml), and incubation was conducted at both 27 and 37 C. Selection of morphological mutants was made by observation of cells in each colony under a phase-contrast microscope. Twenty mutants were isolated from approximately 2,000 colonies. Morphological properties of the mutants are presented in Table 1 and the figures. Seventeen strains were temperature-sensitive and showed abnormal cell form at 37 C; fourteen strains consisted of spherical cells, and three strains were branched cells in the yeast extract medium. When the temperature was lowered to 27 C from 37 C, the abnormal forms of the mutants returned to the normal, rod form. During maintenance of the mutants on slants of the .i ?
FIG. 4-5. Photomicrographs of morphological mutants of Agrobacterium tumefaciens. Preculture conditions are the same as in Fig. 1-3 
